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(54) OPTICAL TRANSMISSION SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
transmission system that reproduces an optical signal 
waveform through sure PMD compensation and reduces 
the configuration for the PMD compensation. 
SOLUTION: The optical transmission system is provided 
with PMD compensation circuits 13a~13e that apply 
polarized wave mode dispersion compensation for every 
one or more relay spans in an optical transmission line 
1 1 having one or more optical amplification repeaters 
12a-12e so as to compensate the polarized wave mode 
dispersion caused between relay span optical 
transmission lines. Since power combination between the 
polarized wave modes is small between the relay span 
optical transmission liens and only the polarized wave 
mode dispersion to a degree of neglecting the effect of a 
nonlinear optical effect takes place, the polarized wave 
mode dispersion can surely be compensated. 
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K»«cM««rtr5 PMDtflfltlHlftl 3 a -1 3 
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i »** i ] yti&ms 1 3tsft§§ t <om <o*easK± 
r fc tts *eai ^ 

[If** 3] fnEttflt^Ktt* 
n^l£$HBr fc , 

K»**l««rtT 5 d»^~ K»tMi«#a fc , 

ft^ftSi:, 20 

§r«x.5t r t zwmk-tzm&m i 2 KEttost 

[ff**4] MnEMflt^tttt, 

y ^S©Jt«*«r*» LX BAt5*ft*tt*t , 30 
$r*x./cr t«r««i:i-5ll|*qii*fctt2tc|e«03ft • 

[18**5] ffiffiWflt^Stt, 

^mcftfc-t SttJt5Mftl»fc s 

MrEtt*#«*fc: «t o r 45^tt S ixfe* ft L < «:# 
^■■y*A'ft©*«**:Bf*^ci y^Sl^Kt^S l 

SUM*- K5MR*Mt«rtT 5 K»«Mi«#a 40 

fc, 

r fc Sr«MSfc i-*«#Jg 1 ifctt 2 {ciett^ft 

[If** 6] MCIB i *>tt««»tt«tt, ilflEiK*#« 

5 *>IB— «K*rp|*r boJfe«»S:gf^o s/ * 
•l:*«tfi: fc *»»fc 5 ictMKDftmst so 
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[If** 7] ttCMI^Stt, 
/H»«c»jKi-S«*»J6»fc , 

lttlEft«»tt»cj:oT»«Sixfc#jS*ftb U< tt* 
^^*^ftOjt«»0 5 feSVMcBESf i-S(B*3t «rbo 

*BM*«*« lc J: o T * Hfc lc #-r S (1 
K5MMt«*rf? 5 d&^r- K4MR4fflt¥ft fc . 

y * LT/U^ii-^>^ 2 oKfi^SB 

fc. 

r fc £4$® fc f SIS** 1 * itft 2 

[ it** 8 ] «rie*eaiK ^ * * n ^ m 
em«#s** bWKi+fc ^ fc ^mfc-rsif** i - 

[if** 9 ] mKKmm&<DmiBi»&iz&&{Biaj&m 

'h fc ft 5 d&® £: b oftffii #a« A* £ n 6 <fc 5 t-wsE-t- 

6 oiftHfi & z b 7t r fc £ fc -r ^ it ** 

[If** l 0 ] WB*«*«rt*«j*f 5*ft#« 
K»«1t«*iSI:fcom«r««B«»*7T 

>r /<-ea» r fc £4$® fc -r $tR ** 3 - 9 <d^-t ti 
iif**i 1 ] #mKtt«*«*fctt#we««*— 

^fc, 

^r{i^fcr fc^r#mfci-5ff**l — l ooi^-ftt^— 

[If** 1 2 ] «&CO*iti|i4i«ai^*5tt 5*4t«ffl 

ffl«iftH«^a^e>A*SixS*iSftffl3t*lfiJ«rbofe 
*ft^«);o-C'>ft< fcb«rE«ao*ii«*ffl«<z)*: 

[lf**13] ffiEft*f«fflffl«WaE^Ifctt, fltTEIt 

«*ao*a^««ufcrfcSr»»fc-r6»#qii 21c 
[if**i 4 ] «jE*eafrB±jw, ^>ft< fc biffrfeft 
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<o{i&® s p m d mmm m&mm^& & s 

bl-»ltfcwi:«r«rtRt-t--5i»**l-l 14»vr*i*> 
*i&*ftfcwfc*4»mfcr5W#*l^l 4 K IE* (Oft 

[0 0 0 1 ] 
[0 0 0 2] 

»iift^*ftSo AAt*^ffl«*rfi]^S*6« 20 

■■•BM****- K»«k («7\ TPMDj (Polari 
zation Mode Dispersion) 1 1/ * 5 « ) <b: 0£-£ o 
[0 0 0 3] — JfefiaSB-Cffll^feixS^^^yu* 

[0 0 0 4] iuii, ^^U^W^S^nVu^ Wllffijc* LIO 
NRZ (Non-Return to Zero) ft ^r<0%&Sk\^\-f 5 1 

ct6^v^rA07x->?>^ (Fading in LightwaveS 40 
ystems Due to Polarization-Mode Dispersion) J (C. 
D . Poole . R . W . Tkach . A . R . Ch raplyvy , and D . A . Fishman 
31\ IEEE Photonics Technology Letters. Vol .3, No. 1 , J 
anuary 1991 . pp. 68-70) WE*S*LfcH«S* fc £ «-ff 

[0 0 0 5] i-ftfo*,, _LKS:iftfc:«\ y<»7 l+flSr 

-f^l dB*fkt5«FOPMDro*#$ A r NRZ 
«#0V</U;*(BT (=1/B : fBj (i tT y h h T* 
*>*) ft* (l) tLTipLt^S, 
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A t/T4fO. 4 • • • (1) 

HT^ 0 rco* (1) fcfc£|c % 

Ji5 1 d B^t5^PMDCO^# ^ A r «b, NRZff 

tt*£*5 0 wCO^ N ££x.tf, 4 0Gb i t/stf> 

1 0 p s &T(cM]^.ttltttnf<C&ftV^^^t>^e 
[0 0 0 6] — * % ^H03teiHSSJi, fiPMD(07 7 

>r^-e*ort)Wio. i P s /v~ ( km ) gg^PM 

D4r*rr5 0 r<Or<bli, 1 0000kmgMl:i0 
P8iS©PMD^tWCit*t, £ fcfc, 

«L PMDO^IBWtt^ftJcJtlSfePMDfflfltSrfi 1 ^^ 

[0 0 0 7] :OPMDlfi$:tT9fc*(:it fc£x.tf 
(Hi 5i^LfePMDli«[HlB^ffl^e>ix5o 1151: 

l«HB«-#-SIBK:, PMDJc:J:S«JKffiS:git, S«» 

i 4^A^$tt5a:*io5teai»i i±©*«#^e>, 

%*y72 4«rffll^T— »©*flt«0HiU PMD 
^tti^§2 3iaotPMD^t5 0 PMDj$tBl§2 
3fcJ:oT*W*^fcPMDO«i, fflfflSK 2 2 KA 
WJfflllHlK 2 2 JS % AJ?3ft£PMD0lK(C*H- 
5*Mt***jeU PMD*|«*lHltt2 l^U*i-S Q 
PMDfflM#;III&2 Ki N 3teiHKi l ±.<D±m-^(DP 

MD^in, T%i<Dytfcm?&i i±(cm^-*-5o r<z> 

»*, St«»14tt, PMD^*flt$tLfc3t«-g-SrS« 

[0 0 0 8] /«£ib\ ftMlfJ? 7-2 3 1 2 9 7 *^«tC 
tt, *fiaHSrt*c#A*ixT PMD^:1if»-r^iifi^~ 

PMD*Sttfc*«**r*{t*@tt*r^ 

ixtcj; oT ^f-^-co p m D X 5 (S»fiK*<b}5«»/jx <h 
*S J: ^:LT^5 a 
[0 0 0 9] 

1 1 ±«c^it5**»ft*»*^|g#^/h*u^flg 
Tfcni^ (Hi Sf^L^^ptc, SfSS 1 4coiEmj(c 
*5»t*PMD©-ft*|«*:fT5ri:*«-C#6^ (BS^ 
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[0010] ftm^ft&^mff^x-fcs^ 
[0011] z<D5£wn±.m\c&ZhXte£titLh<DX\ 

[0012] 

t-tz> 0 

[0013] ^<D&wiz.£ti& > \^x±.(D%^m^mm 

[0014] ^g<D&wzt)>fi>zftfcmi>'XTJ*te. % 
[0015] z.<D&w\zxti& y diK^- 

[0 0 16] 0^^^(C^^3t^3l'>^^A«, ± 

E^«wjwfcv^, «HE*i«^«tt, A*3*L*:*tt« 

I < I4#f t ^/Hiwjtfift:** LtlB 
[0 0 17] *o%P^{^J:n^ A;ft£ 




4#Bf!2 0 01-13612 



«4rtT % 

[0018] o#'ojsw^*^63teai^T-i^tt, -t 

Eo*WI-i3i>-c, lffiEffifK^SWu A*£*Lfc*Sft 
10 «ES*»*»:J:ot 

[0 0 19] Z.<D&mz£tlti. A ^3 £ 

[0 0 2 0] o^JS^^^S^tfiiS^^^^tt* ± 
EO^ejHc^T. BUEttflt^fttt. A2l£ixrt:3tei8ft 

«rEStft»*S^J:or»«Sixfc#KS 

9 K#tM*«*« <b > WJEffljft^E— K»*«« 

[0 0 2 1 ] r^^(C«t^(^ A^l^ 
Ml, !gl «rE«ft»K»^J:o-c 
Jiyn^^Slc^U K»«»«*«3ft«. Aft 

40 Em 1 coKg^&sd j: o ^ 

J: o t M ^ tifc^Mfe t) L < tt#^-y 

50 [0 0 2 2] oro^^lC^^^^^v/^x ± 
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[0 0 2 3] £*!>«JlteJ:*Ltf. JB 1 

[0 0 2 4] ot'O^^tC^^^eiUv-^^-Aii, ± io 
E«>*«fc*3^-<\ ttBttflt^Sti, A^^tt7t*«S 

Sr«ifcCi:4»»i:t5o 20 
[0 0 2 5] rojSIIMcJzfttf, A^^ 

MU *tB«*»tt»c:J:or»jS 

[0 0 2 6] ot'O^BW^^^Jteai^^^tt, ± 
[0 0 2 7] rO^K-ktltf, ««^»S:*eaiKO 

[0028] o«r^xnic^3d^%esi^7^n. ± 

[0 0 2 9] r^W^tbtf, flttllS^A^. ftftE 
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So 

[0 0 3 0] oroi^i:^5*eS^7Aii, Jb 
E<D36WK*3V>-t\ jfflE««^art*«ja+*«ft#ift 

[0 0 3 1 ] r <D«Wc J:*Ltf, *«*«rt«r«*i-5 

*77-r^ts«u M«^art^#3te*«p a oRflo«« 

[0 0 3 2] o#*^JgMfc*^53te536^^'r^li, ± 

is^^i:*5^r, ^WEttm^aifett^sftEfflSi^ 

«3S*ttjE+5#¥#S:<li;t, WEJtSfSStt. 
g«»fc*5tt6««*- K5MR**4fttU-*-*fttH¥a 
mrE»U*a^J:oT*a*ix*:aHft*— K5MR* 

[0033] ~<D&mz±ti& s j$t±s^a 
u «»a>fM»^aa s * WE*m#a^j:oT*astL 

fcMK*- K#fk«:ttv\ ^Mflt^aSfcttftflitt^ 
- K»«»«*ao***|JiJ:6(»E«**- K5MK* 

Ett^ns^wft^as^tt^ffljR*- K»«*i«#a 
[0034] or^wiw^^sateai^^Aii, ± 

Eo«WJc*5i^r, ttao^liM^jlBS^^ttSftilMi 
fflBifiu— 1f^«3t*W^»JCrs*i«ftiB**lfttt 

o*« ten LrflfjE«ao*ifiieq3je»{cffl«'&fig 
«ffl««w«#a^bA^$tL5*aftffl**rfi]Srt>o 

^3feft^-«-J:o-C'>ft< t tfl5E«a^3tit«+«l«w 

[0035] z(DKw\z£in^ ytmmmu^mm^ 
*k «a9*««+«»«ci3(ts**t«fflafiu-^ 
<B**iRi^#jc-f-s*aft««*i6i, ^<t^tf«a^3t 

5(i^^^^^o^m^^iiMLrHfiE^aco5tti'ii4 3 

fc t«a^3t*i*i*li»<0*it«S:*iBiJ!if^$^:S t t 

#5 J; 9ft(H3t*lPl^a«HSwrfigftJ: 5t-LTv>S e 
[0 0 3 6] o#*o^^^^^63t^->^7 L AfL ± 
Eo*fl«iioi^r, WJE3t*tBffl««H»#att. ME 

[0037] wCO^B^(c<tixi^ 5ttt«liffl{BSt^S#a 
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[0038] or^«wica*a*a#fis->*^Ai4, ± 

ftSfSSSic A*> $ *t£ ^/^H 
8E® £ <b ojtft ^ 5 A* tS ti Z> <fc o l^i£A^ £ it 3 3t« 

10 0 3 9] r.0>«91lCj:Jxtt* ft/hPMDR£fflf8 

o3te«## A^ S *v£ J: o c^a^ s %m ^<£>{fl& 
[0 0 4 0] o#*<056WI-*^53teaiv'^7-^tt. ± 

ia<75j5W»-*5^r, iWB*i«#«tt, 3te*t*«Mi»i*jfc 

[0 0 4 1] wO^^ia^l tt«^I9:*3t:itffi*tt 
[0 0 4 2] or^P^td^^^iUv-^^Ati, ± 

iE<o«w«w*5v^r, mfB*w»#«tt, B(rE*s«»rti- 

[0 0 4 3] Z<D&fR\CX.tl\-£, il¥^^»lf§5 
*Sftfcft«*<£>PMD*r*t«U r(D«^(OPMD 
5o 

[0 0 4 4] 30 

[0 0 4 5] %SK0>7SflKi. z.<D&w<Dmifo<DM 

M^lOh r 4 
tSo aHfB«l 0 i:3tfS*l 4 irOPfltl 3t7 7 ^^C 
J:5*e»Bl 1 (lla-llf) (aoTM^ 40 
*U *fiiSBl «E»<03fe*«*f «» 1 2a- 

1 2 e i:^(7)PMDffi{S[HlSSl 3 a — 1 3 e tsftSRW 
«bix£ e mm<7>ft**&i#*i^ 12a-12eli, A* S 
*lfc*«»«:JMBU «»<7>PMD*t«lH]Bl 3 a~l 
3ett, *ftWOPMDt*U[t5o ft+28ti*I3§l 

2 a - 1 2 e t©IB«>#E«tt, ^MB*'^"?* 9 , HI 
U£^LfcfflR(0PMDffi«[H]Kl 3a~l 3ell & 

[0 0 4 6] 12(1 PMD*S«Ih]» 13a <Dffij&&7f; 
t^By^BtfcS, EI2tCiol>T, PMD*£fg[H]g§ 1 50 
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3 a tf>ft* y^2 4 (1, ft^iSSS lib ±<Oft<f-^<7)— 
gfl£&9mU PMD*£tti3§2 313, *^y^24i:j; 

*fcHU PMD«»fi*c»-r6*Mt**rM«a*2 2d 

(C. ft^i£*§l 1 a^bA^^tt^Ttft^PMD^^ 

5/^2 4^ < t^>^S#(7)-^^ , 9ttiL^J:5 7-< - K/< 
**fW«ias3ltTSiifi 0 t^PMDlSIsIB 
13b-13ell PMDMfSlElSSl 3 a tm—mtiLX 

[0 0 4 7] £ |g]3H PMDffiftlH]g&l 3aW 

6,S*f-W!i5'^2 7a I 2 7bioJ:(;iji)t 
^2 7 c Ji, HI2tC^UfcPMDtt{t)t[E3gS2 1 Icffi 
^i"5o ^JW2 2a, 2 2bll SJffl][Hl¥§2 

2(ct@^i-^> 0 nmc^-c^ ffiflEnfiEffi 2 6 d 3te 

iSKl l^bA^SttS, PMD^££ttfc3!fc« 

atif-^^H^ffljfi^-KfiK^^*,, PMDia^^ 

2 7 aCJ;oTlM^2 7 c f£#«$*L* <fc 5 Kffl 
ttfifrlsllBIISEU {i3fet:'-^^^!j y? 2 7 a {^m^? 

[0 0 4 8] Mt'-A^yy -7^2 7alt PMDC 
J: aP#M*B #H#flHS*- K*»-C 

fcS, «3fel lirffl5tl 2<D3tfS*ic»«-f-S c 
tf. 3fce^T*S:ttfePMD(cJ:or, ta*ftttc(B3tl 

1 ?5\ ffilfti 2 coftfl-^Kfcfc^T A t tzWtif 

mmmi±cx\,*z>i><Dt-rz>o «*i 

H ii5i7t^^2 7 c (Ci±5^|^tV, (S3tl 2W«f^ 
»H -t^**(i*tf— A^^y y^2 7 b^ffl^SiX 
5o ii®^:^^ 2 7 c ti, «J»[bIK 2 2a (DUfficO fc t 
tC, A**ttfeffl*l 10>«-J§-*&, PMDiaoT^ 

[0049] rroiiiAtii ±tisX, mmx^Jb 

2 7c rtO; 7— m 1 , m 2 (DWM^Wi^.\^ , d^t 1 1 

r<D^7-ml, m2rp^^£g^li, fHtPlslK 2 2 a J: 
oTtTh>tt5o PMD^ai^2 3li, 0y^2 4W 
L T R «9 tU U f^fefs -f-O—ffi t> <h ^ P M D tc J: 5 ftflg 
3eft«r*au, PMDiSM^tSilt^StliL, 
w<^tS«*Sr»J»lHlK 2 2a, 22b ^^ttJt"5o »J» 
[H3K2 2 a H A^Sttfc»«*tcffiai-5affiSlA t 
^r*^, C<^g5SgA t tcffiS-fS ^ 7— m l , m2BB 
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m2£:f£8b£-£S 0 —Jj. fflm\B\&2 2 btt. PMD8 
{ISSPg^fr*^ {Iftfc*— -^^y 2 7 a KJ; 

[0 0 5 0] rCT% i4^#KLt, PMDiWl 
fco^-CRWt"*. HI 4 (a) PMD«««f(C*5lt 
SiH«*i:ii[3Sffl«t3ie:<i:OBa«Sr^L, i4 (b) 

LT^6 0 g]4[z}oV^ {I&Ii^S&2 6^;: e i:6{jI3£t' 
T<^S»fi\ d^c 1 2 <£>3feff ffl3t 1 1 ^Ic 

tt. (1*1 l^f^LT, PMD^ia^II 
r#S3£LTei££;ft,& 0 5l5£3fe^2 7cti, {1 
ftl 103t(t-^^a^^A r^g^^-tt^^T*. (g]4 
(b) \C7jk-f£olZ s {Sftl lcojfclS^-iffl* 1 20* 

ZZ.k\zteZ> 0 

[0 0 5 1] *a>«L (Hfttf-i^^y 2 7 bte, 
2 0*f|ft, 2 7 c^bA**^(B3tl 

- hv< * ^ yu- ^ £ z> p m d mn z *% s 0 
[oo52] 1 1 Jto#^^^<>^tc^-f a 

^ffil-Ctt, »^PMD*flStlHlKl 3&&*PMX'< 
^ftlCRWTt^o -^>*Sm, PMDlffil£lS§l 3(1 
PMD«««LS*tT5 r^^T-^^^S^P 
MD&£f* affile , filS(CPMD«f|^^ «fc 

[0 0 5 3] Lt^ot, — o^^^^voggBKcJ: 
5*«tOPMD^, PMDi«|E]^13iaoriI 
-r^^^^T^^^^^T^^^^^. PMDMilHl 
8l3^PMD«fltf#5EKSlC, rOPMDtiifltlE] 

[0 0 5 4] *tz, Z<Dm&<DMWilX*i*. PMDSf 

SBi 3«sJ:V%ii«4>l8«l 2 0*ft***U;:»#<Six 
SMBEtttB, iB*ttllB«^il»lll*«j«S:lllift<t»fiRi:-i- 
kfrXZZ> 0 
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[0 0 5 5] ±*LfcHSfi(OJKffilT-li. ftfe^ 

8S1 l_bKPMD*MMH]ftl 3£»M"0*aas. 
1 4rtOl3^L^V^ii4i5irt«cPMDffi«lH]?SSrR 
it, »«*OPMD*rJg«-r*J: 5«wL-Cb «fcV\, 

[0 0 5 6] ^(OjtJKOJgffil K«fcixtf, KIB 

a"C#SS*WPMDdS^fiR$ixS3teiSIBoffiHlfe 
Id, PMDfflf«[HlSSl 3 £R«*, PMD*5fit*-r6«lr^ 
IfeTfceOPMD 9 <fc 9 Id LT^£<£>T\ ftfcSSS 
io 1 l±T-**LfcPMD«cJ:S*«^Oft^ft;S:ail 

[0057] mm<omm2. o#*tc N r^^^msco 

[£PMDii«[s]Ki 3£ri3:tt3<l: 9i:LTi^5, 
*Hfi«)*lft 2 "Ctt, $ bfc:§:f§§£ 1 4 Oi£itij&<5^f2^; 
fS« 1 4 Oie««0*eal6B 1 1 ±fc PMDttfltlslfc 1 3 
20 *WL\1>Z> £ 5KLT^S 0 

[0 0 5 8] EI 5 (DMMcDKm 2 {Z}6rt Z3tfc& 

(oft&misxr s« si i 4 tf>a:iffltf>3teei£& 1 

1 ±tcHlfi(0^«g 1 Lfc PMDlfSK 1 3 t (p) U 
*^PMD««lslBl 3 f SrRttT^So ■t^ftK&fll 

[0 0 5 9] 0a><b#fii£Kl 1 ^ITPM 

Dffimisfi&l 3 f lzmz>-$LXlZ y *«#^PMD«:, P 
30 MD«[hIK 1 3 (1 3a-13e) CJ:otPMDl 
«$Jh,*ri*, PMDM«IhIS§1 3 f (i x ^^IC, :^p 
MDffl«*ix^i3tfS#^«SPMDSr*»®Bt LTP 
MDifL, r^PMD««$^)t«tS:$f|gl 4 

[0 0 6 0] r^Hffi^§2lcJ;nil M^PM 
D^fS^r§:{f§f l 4^B:^fe6v>iiia^r*tT9 J: 9(-L 

rv>^^-c, g« « i 4 #43t« ^mm<Dw$L&-mmn 

\zft? zktfXZ Z> 0 mz s 3tffiiHKi lJiOPMDfi 
iSMWK^fW- ^PMD^fKlEl^l 3a-l 3 
40 etfPMD<DB$r$ft&mizmffii-ZZk&X£fj:\,^1fe 

tz PMD&mnizffim-tz 6 D 
[0061] mm<omm3. o^tc. r^p^onjg^ 

^3{COV>T^-r^>o C^l««3T*li, Jbizl! 

lf^PMD(a?)Wt/l^ 45i5 ^5fe«#<^« 
[0 0 6 2] B6I1 wOHJfi60^«i3lwioft53te5ll 

so i/*TJ*<D±&m$L*7*-rmx$>z> 0 m^\z^x. z 




(8) 
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4BiKHfi8lS2 6^^Jt5<t 9lcLTl^5o il^^S^2 
6(1, 5:ff£§l 4^t;i:fctf Sftff^OPMDfcS^fi^: 
{f§§l 4 gttas&ffl-f- £PMDM^4#^/h£&6{ia£ 

[0 0 6 3] {Bftmfiffi2 6^<tS(lJftE<OjB«^ r. 

t 1 A^3tfi2IB«:*K U:B|i:fj?)PMD 10 

Kill te<Dii«^afe-&iMiftio3tfiaiK*fflv^T, » 

[0 0 6 4] ro*fc©*«3i::j:nrl 3teiHKi i 
OiSS«»l Offl(cffl«HSESl5 2 6 «rK*"tr, Sfl« 1 4 
l:fcltaPMD 4> t Z> £ fc o Jfcfll 

»*r««i-5,l: l .Lizas 20 

t3ft«-C#, SIS S§ l 4 Wc*« JB»»c: 

[0 0 6 5] mM<DM1&4. oriC, w(0^(0^1(0 

^lC*3^ri)IIJSo^fli l-3{^LfcPMDffl«^r 
?tx_<5 9l^ltl^ 0 30 

[0 0 6 6] H7J1 I^SOii^tfc^^y 
^^A^PMDlg«[5iK(0«|fi8:*:^i-|a-cfcSo r<oP 

MD*6«lH]g&3 0 11 *Jfi<^?K«8l~3^*5^SPMD 
[0 0 6 7] 17 |C*3V*-C\ ft<Ei£g£ 1 1 a Kfl 

«*aft^ r n j r**>s3tiss#i[fs^seai$n. r 

PMD*«|ilK 3 OfcA^^n^o 
PMD*S«IhJS&3 01*. ^tt«3 l£, 3feififi#fi»lC 
^U:PMDl«(H]^3 3-l-3 3-ni:, 40 
3 2i:^t§ 0 &JKS3 1J1 *tt«*l[*nfc#jK 

2S-T6o ^PMDfflfI[HlgS3 3- 1-3 3-nfl 
«ll~3t^LfcPMDffif[H]iSl 3tm£ffij&T~ 
*>0, »»»3 l CJ;ot»8itifc#«ftSi:pMD 
*Wtft\ PMDiS^/:»ff^^3 2tCtfcS 
^l-T^o £16»3 2H PMD*§«[e]&§3 3- 1 -3 3 

i b±{cm^i-^o 

[0 0 6 8] Z<DmM<DMm4lZ±ft,&^ so 
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#^fcoTfc#^-ir*/M-»«;Lfc*K*S«cPMDli 

««rff 9(-LTv^cor% xtto&ft i 3 & nat 

lc % *tt»#*«*-Cfc5*«#<OPMD««S:«3tlc 

[0 0 6 9] mm<DMm 5 . 0#*(C, wO$S0itf>jS2iS<D 
*JS5^oV^Ttt9Bi--6. ±S£Lfc*i6<BJfcte4-Cf4, 

[0 0 7 0] IB 8 ft, CO||»(D?gl|g5TfcS3tea&-> 

^^AoPMDffiffiiiiKcoW^^^i-llT^Sc :op 

MD««Ie1B4 0I1 UttO^tftl — 3tCi3JtSPMD 

j*h **^»tti*-3^Lfc«j*twi:-e*>-&. 

[0 0 7 1 ] H8Jw*5t^T, fteSIKl 1 a fell 

r n j t?*)a*«**««-»3ft«eaisix, r 

^3t«ft#fifS#ttPMDM«lH]B4 0CA^^^5 o 
PMDm&®&4 Oil «4 1^ PMDiW 
43-1 — 43-1 -frft»4 2 t*G~fZ> 0 #8?§5 

ft ri j K#«LfcPMD»flHg»4 3- 1 -4 3-1 
Jl #^o-y^03ftftflr^#i-5PMD*lflt«rfT5. 
fc*.tf, PMDi«@K4 3-ltt, ^«4 1iao 

i-^>PMDM«^rff^o r<OPMDffifilp]S&4 3 - 1 - 
4 3-1 GQtgj&H iMll-3l:^L/cPMDi 
fltlSHl 3 tmiMfca-Cfc*. *SS4 2li, #PMD 
M®Ih3SS4 3 - 1—4 3-1 (aoTPMDMf ^tlt 

[0 0 7 2] r^SlffiO^ffiSKiftll ft&g^fijf 

[0073] siifSo?F^6. o#'{^. ^(^mm^mmco 
*R«*fi{ksn^#iKfi:ii -An ^^p«^^i 

[0 0 74] 0911 w<Z>HffiOJgffi6-C*>5*eai^ 
^^^^PMD*«lElK^»filc«r^-ria-C«>5o :^P 
MD|ifSiHl^5 0(1 HlfiOJgJI 1 -3(cjolt6 PMD 



# 
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[0 0 7 5] ®9l::*5^-t\ ftfc^SSl 1 alCIl 3tJSt 

^#£»*> s r n j T-*>S3t»ft*fi«^eai$ix. w 

PMD««Ie]?S5 OIL #&#*5 1 t, -7* 
r 1 J <&*ft»5 4-1-54-1 ?n^J[ 
r 1 j COPMD*£«Ie]S&5 3-1-53-1 

85 4 -1-5 4-111 0fffl^a»Ofift*>^VMi0f 

T'*ifc*;h,fc3te«*ll ^ffig54-l-54-lC 

PMDfflfg[H]g& 53-1-53-1 dA* £ 
*U *PMDti«lElK<o*«-?-^»i-SPMDffl«4rtT 

[0 0 7 6] &*3, g]9 l^^TIl PMD*B«IhI&5 

3-1(1 ^^OfF^5 tmWk{c, 5)«5 Kc^ot 

&53-1-53-1 (BflWtfl HJS^IS 1~3 
LfcPMD*§flHfi]»l 3 ^pjCMt^^o ^rS8 5 2 
fl #PMDMmiH]S§5 3-l-53-ll:J:otPM 

[0077] ~<nnm<DwmG\z£tu^ *is*#fi« 

*^&'&R-f5'&S»5 4-1-5 4-1 ^^ttT^n 
PMDI«5 3- 1 -5 3-1 (aotPMDli 

Sr*T5 J:5fc:LT^5<zrc, ^PMDffifltlUfts 3 - l 
-5 3- 1 <D»Sr«'>U PMD^«IhIK5 0±tt:<^/h 
Sffc£ffim-*r<kflST-#S££fcn £igt§5 4-l 
-54-1 tcj;oTtt3Boffl.'&-frS: 1 bo^Jge«*>5VMi 

* it-t z> ta ¥ <Dfk&te p m d mm^m * ft ? r <t ^ # 

So 

[0 0 7 8] %M<Dftmi . ogrn rosg^oHJfio 
y?ik*fto£ ilzLX^tztiK rojew-cn 

5 4- 1-5 4- 1C0«*3 »KSttfc)tfg^(D5 

6 e 
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[0079] iion z.<n*$m<Djtmi x*>z>K&m 
PMDiim[H]B6 on ms^jensi -3tciotfsPM 

Dlilel^ 1 3<0^tb^niwf^:xTiBg^iX. ^(Ofdi<0 
«fi)cH HJSco?g^l-3ici^L^«^i:I^CT*fe^o 
[0 0 8 0] @ 1 0 tw*5V^T, 3tfia£K 1 1 a Kll 3t 

r^3t«ft#««-i-liPMDM«[E]K6 0lcA^£;ft 
£ e PMD*HJt[§]&6 Oil »S86U, ^D^t 
10 r l j <OffljK^figaS6 4- 1-6 4-1^ yo-^i 
r 1 j <7>PMD*|{R[e]ft6 3-1—63-1 
6 2k&m'tZ>o »»«6 111 3tK«#fi*^#jK 

fflJK^W 6 4 - 1 - 6 4 - 1H m^tf>*S#:tf>fl£:i:&> 

&mzixx7<t>£iitz&&&<nftm^Amm.mim 

%X$>*), tixfixi^Lt^^^ ^f&^ix/tftff 

t hm^m^m^m^m^x±^h^n±^ 

[0 0 8 1] r^M^«64-l-64-i(:J:o 
T««*/*Sixfc:/n ■> * W3wft<f-^tl 

§{564-1-64-1 IC^-T 5 PMDfflmiHlB 6 3- 
#PMD««IhIB6 3-1- 
6 3-111 PMDil^fT^o <C*3, CLtf)PMD*i« 

0^ 63-i-63-i eo*nj58ii nMr>mm 1 — 3 k 

30 ^LfcPMDi«@Bl 3 tl^llS^T'fe^c £1&3i6 
2 11 #PMDH«6 3 - 1 -6 3 - 1 iUoTP 
MDffi«£nfc&^f^£l^&U ftGS^l 1 b±|C 

[0 0 8 2] w^HJE^Ii7^J:^H (E^-TSMft 

A* £:h,S»S\ {1^^^6 4-1-6 4 

#*r£j*U ro3t{f^fetcPMD*£«£:?T5 idlcL 

-r^r<t^r-#, PMDffim&mn^ftjzk&x'Z 

[0 0 8 3] ft*3, JiJ*Lfc*jfcO»«4-7|Ci3Jta 
#PMDt£fttlH]&&3 0-6 OA^ftttflElaMirilttftflp 

[0084] mm<omms. ore, 

so »tt8Jcol^rKW-rS. ±a!LfcHS£co^flgl-7T' 
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its l^mk&PMD*f{g[H]&l 3, 3 0 — 6 0 F^lC*, 
^tPMDSrftffiU ^^tiiL/iPMD^ift^J: 

*5^T«imLfcPMDt-J:oT#PMD*«lHlKl 3, 

13, 3 0~6 0(C(i % PMD^ilitSfc^*:^7 
^2 4 £ PMD^fcfciS§2 3 N ioJ:t*»J»[H]38 2 2 liRtt 

[0 0 8 5] [Hi Hi. ^ositso?gi6 8-c*>s3teai 

'>^A6D*8f&CD — ^^/Ttitfc^o Ull lt-^L/c 

PMD^M«0g§7 oii, nm<Djtm 1 — 7 k*5 it * p 

MDffiMUJBSl 3, 3 0-6 0 3&sia«snstt9f«-ia« 

^tL6o fc«U r CO PMD^MftlH]^ 7 Ote, PMD 
«fltls]Kl 3, 3 0-6 0 ^849, PMDffi«3tlH3S§ 
2 1 <DWZ.£^xm$L£tlZ> 0 

[0 0 8 6] IDl lm^t, PMD^dti^7 112, S 
ffSSl 4***« L7t5tft-i-&^«rt>^»-PMD^«lttSi- 
60 PMD#Jffl|ElB7 2tt, PMD^ttl^7 1 <DWlth& 
»«:b4:^*ea*±i lliE«Sixfc#PMD**|fll 
0B7 OJcj:*PMD*lfltofW«i*rm\ gf§B#lc*5tf 

#PMD«flt*IsItt2 l«C»j£LTBa:*tb*LS. P 
MD*tt«H* 7 0 PMD*lfltttlHlfc2 1 t 

WIST?*)*. 

[008 7] 4*5, rcoHJSco^8T*fi, PMDB» 
08S7 2££{f»l 4«fcRttSJ:5KLTV^*^ P 
MDSJH9BK7 2«:-tiX-fttPMDjtli«lHlK7 0l*JtC 

[0 0 8 8] SM<nmi& 3 -CttflljfiHSn 2 6 * 

OMfcRit* J: SfcLTV^**, PMDW0 
»7 2** % COilttMflEff2 6^Mi-dfl|jKnflEM«P«r 

[0 0 8 9] wC03ISfeco^8^J:tL{i, gff S§ 14C 
*5*t5PMDSrt>t^*e53IBl 1 Jtco#- P MDMI 
0SS7 OMiLrPMDififSJ; 5»-L"C^^co 

t-fZZtfrX'Z, #PMD3tMfBlHlK7 oco/j^{k^ 

[o o 9 o] mmmms. otr^, wco^^conssco 

:fctt£PMD*§ffilE]&l 3, 3 0~7 Otll vvftlfc 

2 7 blC«fc jSlC 

fi. £<bl:i, r^f ftf-A^^y 7 b^bffl* 

ZniZftiBttZW±iBftV—J*x-7\) 2 7 b^b 
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ioo9i] Bi2ii wOnifio»ffi9-cfcs*eai 

v^^ACQ^ScCD— ^^r^fiaT^So 131 2 (C^ Lfc 
ffi«figg(J8 01*. #PMD««igfcl 3£ft*«**|i 

§§i 2 t^ra<o*e^Ki uti-etisftSo 

£58 01*, fitl^CO PMDMfRlHlBl 3^f>tB^$ilSP 

io [0 0 9 2] Lfc#o"t\ (BKPI&fflS8 OfrhftJj&tl 
T\ fc£x.tf, ttKOjfcHtl^lUtl 2 b f*}coftii*I3§ 

20 u-if offl3t*rfiI * AtXi" 5 J; 5 *«3ttt«fclME Lt 
[0 0 9 3] jM3, *«J«»^«M43&s, A*$tt6«« 

2f [S](c-fM- £ <t 5 Kiwi uttu^ts. 

[0 0 9 4] ±a?L7t«*WS«8 OtCt^fflJfe 

^rS3cons(i, 3fe*t*»^»i- ssi^co-^it lx/tl 

^iBSl 2 bco«8g^SVMi^fSj-L^o>S^-5coT*fe 
[0 0 9 5] Z<omm<OmWi9\Cj:tl\^ PMDMIIeI 

ssi 3\cx^xPMDmm^titi^tm^^h^M&m 
s bJc«a^3tea6»^W5PMDo»*^/h*< * 

S J: 5 d^SI^S^ Lfc3tif #t IT tU^-T 5 r t &X 

[0 0 9 6] Sia<D?K«8 1 o . o£*fc, -co^^co^SS 
(Dtztb^&rtX^^tLtf, z<Dmm<DMmi OT'lt rco 

(is^s&p 8 o *mm<nmm 3 x-^ LfcdKii^ 2 6 
tmmiz. Sftsi 4 (c*5it -5 pmdc ct or* 1: -5 % 

50 «M3wWft/hi:tta «t 5*«**l6j^*fS**fl8SEi- 




(11) 
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5 0 

[0097] unit ~<D-mm<Dmm\ox~&>z>itfc 

fc»/hPMDK£ffiffi«IBS«9 Ott, #PMDMf«lH} 

s§ 1 3 1 nt*wt*ma 1 2 1 <nn\<nytmmf& 1 1 jlke 

Sit$tiZ> 0 */hPMDKKffi«jKHSE«9 Ott, ffirgw 

biz ffii&mm-rz>-k\z£<z>x. '&m<Dytm& 

[0 0 9 8] Lri>U */hPMDl£;^d2£U3^Si$9 0 

PMDR^ISH8A9 OiaoT, l± 
3tft#* s S«t 5 PMD 0«»d«/h £ < S <fc 5 £ 

*e»B^*«*a**tt* pmdoct*** < -r a <t 20 

9Cltt^^ PMDtfill:*<t6CtW 
ftfi^Bl l±«CRtt*PMD*t«IIIBl 3co^g 

DR£fflffi&Pgg|5 9 OO^iCioT^Mt* 
5 PMDO«»«:»>$-ti:, PMD*£«[hI 
Bl 3 Tt ^v^li^^v^JfeeaiKmii: 

[0 0 9 9] r©JM©»lil 0lC±iX«, PMDli 

ElBi 3^J:oTPMD*MtSixfc*«#*r*b(c*/h 
PMDR^flffinSEffi 9 0 \Z X oTMiltS <fc 9 30 

se&s9 o<Dmwnz£^x PMD««r^#s£«&ft<-r 

PMDtf(E]^13 0i«^ni:^ 

[0 10 0] ±SELfcHJ60»1Bl~ 1 0K*3^ 

T, PMDtSfltlHlBl 3, 3 0-6 0. PMDMtlEl 

B7o, m&mm&8 m^PMu^mm^mmu 40 

t&XZZ> 0 
[0101] 

a. na±(03t*t«=fii»sr#ufc*easB±«-*3it5 
^srRtt, *m*'<>-<Dfttem&m\z&\,^x2LCfzm 
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smgtfXIfi*— K»«**-f 

[0102] or<o*Mlcj:ixtf, fltt* 
fc#ei£8El«ffiffl»£Rtf\ fcfiaiBitefeCfcflMre 

atawcff? r<tas-r?#, 3teaB±-c*i:5 h 

[0 10 3] o£^03SWKJ:;h,tf, ttft^Rg^, A* 
^•tor^ttSix^W^W-rsiBft*- K5MMMT 

«rtrv\ (mewr*- mmmm^mz 

ii«*t?3 J:5t£LTi*5<0-o, 3teaB±^e*Six 
«t»»oSa«:Wi:ff5r^s-CS, 3teiSSB±t? 
[0 10 4] <og<D&W\z£tu^ ttft^ttS^. A*) 

eaiB-b{ce«sn6jtfs^3teifis#fi«^T-feor 

EE U 3tSft§§li3tft#iS^^^m^*llt-tT Ut^ 

[0105] ignftmzxti^ &&#WimK Ati 




(12) 
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mmm 1 <om^&^x<>x^&^titi^tm^zn't 

EE U **«m*ft«*tt«0««**Slfcfr 5 ^ 

[0106] o?o»w*d iJxtf, ffi i ^Stfi-S-ifcS 20 
?-**/U«tf>ftflr#<0 o *>W— «tt*lPl*rt)03ft« 

*r*a-C*6fcfc tic, K5MR*«Sr 
fir 5: 4:*s-e#-5 4:V^«i*«r*i-S. 
[0 10 7] 0#*(D3glEIC£*ltf, A* 

»$ttfc#«ftfefcL<tt#^^^uS^3tft#^9fe 

e»o w(7)^, fltt-frjft^tttt* a:sft-sffl**ifii«:t> 

o fc&g *> S l Mi?- + */M3f t o fc JtiKfi^Sft* 

$rtT9o Z<Dlzft* 3fee«B±teei»Sn*3te«»a s * 

Ott»#{b*r»j*te»EEU 3tSfI§§li^f#ffi^O^ ■ 
»**j*fcfT5;i tsfts-e*. 3tfiiSB-b-e*i:6l^y h 

^UMCiot, tt*OiK**fcli?-**yu*:WKL 

a*»«tsiv »«#asr/j^ki-s r £ as-c# 5 * £ t 
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[0 10 8] or<o*WlwJ:*Ltf, ^«^R£ftiHi£Sg 

o»«*fc«:»fflsieff, -*-**>fe, xsflmontticK 

[0109] o^^ian^ fflnKHS^ssos. *r 
ie^e^Boiii^^^fcfi^dSia^^^ftfett, *e 

2§B<0»«*;i:fcttS3te«#^ 

^&<dx\ »eaiBJb<owt-6PMD^j:oT*i:s3t 

KM"*. 

[oiio] oros^iaiitf, ««#art 

[0 111] o«r©»W»cJ:lxtf, 

[0112] o^i^ianii 

A*$tt**iS*ffl3t*i^*to^3lfe«#^J:oT^<c 
tie, dSISS§rtT9 w£T% mao5t^BT*PMD 
C0T% PMDti«*Sfe^»»wfT5 -£*«-^#Stt 



(13) 
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[oii3] ^€v>¥£mic£ti&. ftmt&mm&mm^ 

[0 114] O^^CJ:^!! S'J>PMD^5£JB{I 
^S^PSi-^J: 5lCLTV>3C0T\ PMDcO^^^/Jn 

[0115] -o€<D&w\z£ft&^ i&m^&zytm^* 
[oii6] or^wiatm «HR«tt«r%sflr« 

[I^ISa^ffl**^] 

[mi] r <D^m<omm<omm i -rNbsiteas^;*^ 

in 3 ] muc^ Lit PMDffim\s\&<Dmmmf&&7F 
im4) PMDiWfa^PMDiii^^M 



24 



10 



20 



6 ] - <D&w<Dmm(Dmm 3 -efes^teai^^ 
[in 7 ] co$g^*>nife<o^i£ 4 r-fcs^eas^^^ 
108] wCq^p^^h^co^ 5 -cfcs^teai^^ 

[mi 0] ^^^<onjf6^^7-c-fcs3te^v'^ 
[mil] :^B^^iMi8t^s)teii^ 
[eh 2] -o«womso^ffi9xfes3teai^^ 

[Ull 3] r^^^HJfSo^Sl 0T-fe53tei^'> 

[hi 4] NRz«-»^5teas^*3»ts 1 d b^/u 

S <h <o Hffi £ ^i-H T* £> 3 . 
1815] PMD««(HlSS$:ffl^^*0)te^^^ 

[W^<0fftej] 

1 0 ii, 1 1 a - 1 1 f steaiK, 1 

2, 12a-12e %J*«*|0g^ 13, 13a-l 
3f, 3 0, 3 3- 1-3 3-n, 4 0, 4 3-1—4 
3- 1, 5 0, 5 3- 1 — 5 3-1, 6 0, 6 3 - 1 - 
30 6 3 - 1 PMDMffilH]^, 14 2 1, 7 0 

PMDM«7tlE]B, 22, 22a, 22b SJ«|eI 
B> 2 3 P MDfttH^v 2 4 3t*:y7\ 2 6, 8 0 
(BjftWfiffl, 2 7 a, 2 7b <Myt¥—M>xyy*y 
27c aK%^X. 31, 41, 51, 61 # 
«t«, 32, 42, 52, 54-1-54-1, 62 
^Kfi, 6 4- 1 -6 4-1 ffittg-ASlS. 71 PM 
D^ffiSli, 7 2 PMD*J«J|ElK. 9 0 f/hPMD^ 



[SI 2] 



[113] 



11a 



( 13a 



^g)plgg I 1 PMD&aSS 
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(21 



PMDigffir 



I 

24 



11b 




,24 



23 



PMD^tibSg 



mmmt, I - 
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[04] 



,10 



A2a _03a 
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PMD?jfgtBlK~| <] V ^ ^ 



.12c «13c 

Q | PMDfigfI(H)g& 



13d 



He 



,,12e _vl3e 

-{> |PMDS6fg[B3g& k 




1 1f— -t 



[PMD«iff«] 




(b) 



[IU6] 



[15] 



.10 



I amss 



J3a 



^13b 12b (7T~Y 
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11b/ 



PMDffifltlSft 



PMP^mtaia I — <] ^ ^ — 



O |PMPfigffiTE)ft ^ 



(10 



(26 



lit—'. 



PMpfiiftt[ii8&~~H ggjg j 



[137 ] 



A 1. A 2.**\ A n 
,11a 



8 





^33-1 


A 1 




PMD^fff[5JK 








^33-2 


A 2 




PMD^mtSJIS 








^33-3 




H PMDlifltlStfS 


A 3 
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PMDfigffltlDSS 


A n 













*5 



^2a (13a 
-O [ PMD«fltEltt 



(UP £2 



/1 2C (13c 

-O [ PMDMftEK 



^ *PMDfigfgIg)g3 I — 



11d/ 



111—. 



PMDffiflTISllft — gffS 



J* 



1 5] 

<22 



JflflPEltt | 1 PMPte&g 1 



(21 



A 1, A 2,"\ A n 
11b 




#§f! 2001-136125 



[H8] 



PMDfjSflJEDIS 



41^ 



*1.*2.'"\ X n 
,11a 



ft 

•a 



,43-1 



j b~ j c 



43-2 



PMDfcS«lS]& 



43-3 



PMDfcSttHlia 



,43-l 



PMDftifmmH 



A m-~ A n 



A 1. x 2,"\ x n 
11b 



[0 9] 



5 



A A 



1. A 2, , A n 
11b 



•a 
si 



f.64-1 


^53-1 






PMDtifflNglft | 




^53-2 


C3 









A n _A s 



A b ^ A c 



54-3 ,53-3 



PMD^fSEK 



A d ^ A . 



^54-1 ^53-1 



PMDflfltOtt 



x m~ X n 



l 1, A 2.""\*n 



11 0] 



PMDffiflt@B 



Ai A s 



A n 
11a 



61^ 




^64-1 
















^64-2 




ft 








- £ 




(64-3 
















(64-I 













63-2 



PMD^ifffdl^ 



A b- A c 



63-1 



PMD*SfB[S)*£ 



^ m— * A n 



A 1, A 2."\ A n 
11b 



(16) 



4#§f} 2001-136125 



1 1] 



.11a 0 1b 
| aifg [ • ^ L> 1 PMD^fflilKP ^Hp 1 jjjg | 



I 



72 



1 2] 



,10 ,12a ,0^° ,13 cBU lijo 

fawn ^y^-[>^^m^ga |4^^K>- 



80 ,12b 



i14 



Stf8& 



[113] 



fen n*>^^^ ^r«» 




